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FINAL REPORT

PREDICTIVE “OJEL FOR INTRA-GROUP NEGOTIATION
AFwAFOSRe62-314
February 1, 1962 to June 31, 1964

The proposal that was the basis of the AFOSR grant had the
following objectives:
1+ To test the assumption of maximization of expected utility.
2. To test the assuspticn that the impact of a speech depends
only on which proposal il endorses.
3. To “est the assumption that each negotliator speaks with a
fixed probability.
4, To design a model that deals with negotiations in which iuajority
(rather than unanimocus) agreement is required.
5« To define optimal negotiation strategies.
6. To consider training expert negotiators.
It is quite instructive to view the acoomplishments of the first
two years of the project in light of these objectives. As 1s perhaps
often the case with exploratory research, our accomplishments were
a result not only of work on these objectives, but alsc of new zoals
that emerged as the original objectives were followed.

Original gbjectives

Not all of the six original objectives were pursued with equal
intensity. It became soon obviocus that in order to test some of the
sssunptions of the inodel, several other assumptions had to be taken
oare of through experimental design. Thus instead of investigating
the assumption that the probability of speaking ressins fixed (Assumption
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3), an experilental desi_n was foraulated in vhich the order of speakin
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was fi::ed and each nejotliator had to speax whenever it was his turn.

To facilitate the tesiing of the assuiption that the iipact of the
speech depends on which proposal is endorsed (and not, for exasple,

on who is endorsin, it), an "abstract® design was utilized side-by-side
witn the "spoken" desizn: in the abstract desiirn the regotiators!
speeches were reduced to an endorse.ient of the proposal, while in

the spoken desi_ n, the negotiator was allowed to say whatevei alss he
viishec.

Jf the reuaining objectives :ost effort went into deter.ining
the optinal stratezlies of nesotiation. The analysis of the data
showed that "tou.nness," as .1easured by the average requested payoff,
vas & crutial stratesic variable: the subject who was touzh (made
few concessions and hence had a high average payoff) in the first
experiment he participated in, was very lilely to be tough also in
the subsequent experinents; toushness was shown to be related to
certain personality variables (see belcw); and toughness was strungly
related to the outco.ie of the session., The main findinis about

the nptinality .f toughness as a strateiy are shown below:

r r

Gro nsider TA 18 N
3roups in vhioh agree.ient
- 27 L85
was reachec
All groups - 1b .07 olid

cotice that toughness is an optiaal stratesgy only in a qualified
sensel 1if a session ended in an agreeuent, then those whe were tough

tended to receive high payoff (rrp = +27). However, the sessions
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with tough negotiators tended to break down, as shown by the coefi cient
roa =14, thus indicating dysfunctional aspects of toughness. In
fact, the cdata suzgest that the "jo0d" and the "bad" aspects of
touzhness tend to cancell each other out: when the gzero payoff
acoruing to negotistors in case of nonagreaient was taken into account,
there was no siznifican relationship between toughness and payoff

(rpp = «07)s

The timing of an endorseient vas another strategic consideration
given detailed attention. It was shown that our nodel of negotlation
predicts that the most recent spesches carry uwost weight and the data
fully supported this prediction., The strategic iuplication of this
fact seena to be, among other things, that the nezotiator who speaks
last has the best chance of swinging the outcome his way and that,
thersfore, it may be vorth hls while to atteupt to secure for hiuself
the right of the last speech. The conclision, incidentally, commone
sensical as it uay sound, is contrary to so.ie social psychological
work thal hypothesiszes that tie first speech is .ost influcptial., The
work concerning the recency effect is described in a forthcoming
publication (see below).

In pursuing the second objective, it was found that the iupact a
speech has on s negotiator does not depend only on the payoff that
the negotliator is promised, but also on the payoff that the opponent
desands for himself., If negotiator's payoffs and those of his
opponent are in conflict, then the negotiator tends to react to
oppenenths low offers by high demands and as opponent increases his
offers, the negotiator lowers his deiands, If, however, two ne;otiators

are "natural allies® in the sense that their payoff functions are

similar, then reverse relationchip tends to hold: a high offer leads to

.




te a ai_h we.aands Just how these finuings can be best taxen into
account theoretically is being investicated at the tiae of writin e

The first objective of the prcject was pursued but differently
than ori_inally anticipateds The original intention was to lest
eapirically the assuuption that negotiators alvays try to liaxinize
their expected utility. But it beca..e clear that it is better to
view this assw.ption as representing a point of view, a fra:ework
within wvhich the negjotiatlon process is understood and analyzed,
rather thana u, .. piric-l poopoditions [wnce tLic pooc.orur. Jor Leshing
this assuaption becaie the development of alternative ..ocels of
negotiation, mocels that do not iaike this asswptlon. In particular,
several  stochastic :ioc ls and a model fashioned after Richardson's
model of the arus race were fornulated and are bein; tested (see
below).

The last objective, the trainin; of expert nejotiators, was
followed in two wayss. .irst of all, it was observed that the parti-
cipation in the experi.ients theiiselves did much to give the subjects
certain de;ree of expertness, both as indicated by their introspective
reports and by the fact that the session which was the secord or
third for the subjects was more likely to end in an agreeaent than
their first session. JSecondly, certain very simple strate;les
were developed and sane subjects were instructed in their use. One
of such strate.ies, for example, was the strate;y of endorsing the
proposal that was (unkown to the negotiators) the "fair" outcoue
of the session: a specially selected subject was instructed in
some sessions to "push" that proposal in the early stages, vhile

in another session he was instructed to push it in the late part
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of the session., The subjects experienced no difficulty in folloving

such instructions,

tew (bjectives

As our experierce with the model, the e~ ‘_:ents, and the
gathering of the data crew, saxe objectivas thc* could not have
been anticipated earlier began to emerge, Perhaps the uost significant
chanze in our plans was the shift from testing our model as & wnole
to testing it part by part, and to formulating alternative nodels,

As our work with the model proceeded, it soon becaiae clear that

the most crucial assumption was the assuuption dealing with subjective

probability:
(t41)
(1) ‘():ﬂ) . GPt(t) ¢ (e ) *r
vhere .
(t+l) 1 if { is endorsed at tine t+l
a
(2) { 0 ctherwise

To test this assuzption and to test it independently frou the

asswptien t(.b;t. each subject maxiaises his expected utility (the
t

product VyPr o where v, is the subjeot's payoff associated with

proposal f) a specific experimental design was developed. In this
design one negotiator, unkown to the rest, played the role of a

“asdiator®; his payoff was the saze for all proposals but it varied
with time so that the earlier the session terminated, the more money
he receiveds fhis tue .ediator ms .10tivaice to work for an early
agreament, no matter what agreement it may happen teo be, It is
perhaps clear that the mediator was, scoording to our model,

supposed almays to maximise his subjective probability as given by the
above equations.




.0 test —hether the .:ediator actually be-aves as specified by
the above equations, the mocel was used to rake predictions concerning
tae behavior of the .iediator in subsequent rounds., And it was at this
point that we discovered that the model inplied the "recency effect,®
j.es, that the ..eciator will always have a bias towards endorsing
tie rroposal that was last to be endorsed, As is shown in a forthe
codn, publication (see below), the aediators behaved precisely as
predicted by the model, the recency effect was found to exist just as

expected,

These findings jave full support to eq. (1) but eq. (2) was left
untested, for valuies of -\ot.her than those given in eq. (2) also
imply the recency effect. In fact, evidence soon be,an to emerge
sus_esting that eq. (2) is not plausible. Of this evidence the strongest
is the fact that with eq. (2) our .odel iiplies that ne:otiators will
eithsr agree on the proposal one of thea prefers st at the beginning
of the session, or else no agreamnent will be reached at all. This
implication is Laplausible since it neans that the negotiators do not

Jake any concessiCcns -- & result contrary to the very definiticn of

negotiation. Consequently eq. (2) was riodified so that «\r beca.ie a
function of the number of previcus endorsements: the more often
certain nezotiator endorsed f prior to tise t, the sualler was )\ .

In this fashion, repsated endorsecients of the same proposal by the

sane negotiator were assuned to have a declining reinforcement value,
unt.l, if repeated often enough, they becams negatively reinfereing.

In other words, the new eq. (2) implied that after Aany repeti‘ions the

point 1is reached when further repetitions are viewed by opponents as an

I s
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evicence that tne repeatedl; endorsed proposal wilil not ve unari.ously
accepted, su:h encorse..ents cause the subjective srocacility pp ¢
decrease.

It was at this point that we decided tiat alternative nofels of
nejotiation should uve for:ulated and explorec. The reason was tia:
we intended to create a siuple .aocel of ne,otiation, .t the just
described ..odification of eq. (2) .ace our =mocel fairly complicated,
pefore we went into testin; this .dre co.ple: .odel, ve felt, we
saould ..axe certain that there are no simple alternatives, rurtner-
aore, we were esncounterin, so.ae probleas ir testin; our .ocels., .or
exaaple, it was difficilt to uecide what wo .1ld be the dest way in ,:1ich
the ;oodness of fit between the .iodel anc the data can be tested, sin:e
our Jodel aade precictions in ter.s of expected utility, a variavle
that cannot e .ieasured e.pirically.

A new conception of ne,otiation de-an to e..er.es as a result of
these considerations. As an alternative to our original wdel,
we Decan Lo explore a .iodel that views nejotiation as consisting
basically .cf two more-or-less distinct pl.ises. [le early prase is
essentially a "reactive” process with ‘he saze forual properties as
the .Houaruson'es model of the ar.s race, the late piase a _are ia the
von .eu.ann and .orgenstern serse,

[he advanta_ e of the new conception was that its adequacy was
quite easy to test eupirically and taat, as a result, it proved to
lead to considerable insi its into nesotiation itself. Rchardson's
Jodel is foraally equivalent to s .ultiple rezression equatior, and
honce the coefficients of the .sodel can be estiated qiite easily >v

stan‘ard staiistical procedures., The theoreticsal as well as the
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experiuiental work on the new model is in the bezinninz stages at the
tiae of writing, but somo/promising results are already available.
Preliiinary anzlysis of the data sugiests that 'a negotiator does not
relate to all opponents in the saie way, that he tends to relate to

his ™"natural allies" in a different way than to his "natural opponents®
(see above).

Parallel with these new theoretical interests, we developed a

new practical interest: to what extent is it possible to predict the
behavior of a nejotiator from his personality traits? As was mentioned
already, the dezree of "toughness" euerged as an izportant stratezic
variavle. Is it possible to predict the degree of touchness from
existing personality questionnaires? T.e most significant results
were osbtainel by using the California Perscnality Inventory:

Independent Variable "Dependent Variable: ' Touzhness In --
1st _seasion 2nd session 3rd session

Self-control -.16 -e27 -e21
Tolerance =15 -e23 -e20
Good Impression -18 -e1S -.15
Achieveuent via Conformity =09 - 36 -e29
Achievement via Independence =25 -.16 -.16
Intellectual Efficiency =10 -e25 -e10
Age -5 21 =13
Toughness in 1st session, - 032(,28%) «28
Toughness in 2nd session «32(.28%*) - «50(U7%)
Toughness in 3rd session 28 « 50 (47%*) -

*Partial coefficient of correlation
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Althou h the abcve results are only preliiinary, being based on only

93 subjects, certain interesting conzlusions are suggested:

1.

24

3e

As meintioned above, the subjest who is touzh when hs serves as

a subject for the first time tends to be tough also when he

3erves the sscond and third time (coefficlents .32, .28, ands59).
The touzh subject has personslity that would in our oulture be
evaluated as "undesirsable.” Tough subjects are neither soclalisvd
nor isture (first three :ows), nor are they particularly "intslligent®
(rows 4=6),.

Althouzh personality does have an effect upon the way a subject
negotiates, learning in tﬁo experiments has an even strongzer effect:
the coefficients in the brackets (.28, .47) are partial co-
efficients, resultin: after all the personality variables have

been controlled for. The fact thal these coefficients remain

high suggests that learning alore accounts for much of the nego-
tisting behavior. This conclusion is further supported by the

fact that R? = .16 for the first session (wien perscnaliiy
variables only are used to prediot toughness), while for the

second session(wher toughness during the first session is also
used) & = «29, tor the third session (when toughness during both
the first and the second session is used) R? ® ,35

Publications

The project and its results were highly publicised during the
grant psriode The principal investigator read a paper at the asetings
of the rAdwest S00iological Society in April of 1963 and at the moet-
ings of the Azerican Sociological Society in August of 1953, In
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addition, he taught a Surmer Seuinar at Princeton University (June 18 -
July 27, 1962) and a Seminar on iiathematical iwdels at the Northwestern
University (Spring 1963-4), the mathematical .iodel of nezotiation being
1 subject of sxtensive discussion on both ocoasions, Finally, the
model was discuessd at [aculty colloquia at the Northwestern Jniversity,
University of Pittsburgh, and the University of Hawaii.,

In addition to several zanuscripts in progress, two papers were

accepied for publication during the _rant period;

Otomar J« Bartcs, "A Model of Negotiation and the Recency Effect,®

Sociomeviry, Septe 1964,

Otomar J. 3artos, "A ..odel of Wegotiation and Scme Experimental
Evidence," in: F. .assarik and P, Ratoosh (Eds.), lathengtical

Sxplorations in Jehavioral Sciepce, Homewood, Ille,: R. Ve, Irwing
& Coey 1964 (Fall)

Honolulu, Hawaii, July 20, 1964, Cwa\ W Bontas

Otonar J, Bartos

Principal Investigator




